abstract. Global warming has brought new challenges to urban development worldwide. Built environment and cities are estimated to cause some 40-70% of the environmental impacts. This questions our current urban development practises and challenges us to find new solutions to manage the issues. The purpose of this study is to identify feasible eco-efficient concepts that can be implemented in the urban development process. These concepts are identified with a constructive research method, where potential concepts are originally identified from literature and further enhanced with thematic expert interviews, and finally, the suggested concepts are tested with a questionnaire and presented in an integrated framework for the eco-efficient concepts to better understand the requirements and opportunities in public urban development. The results showed that the urban development concepts that were most appealing to public stake holders were; an integrated design process, eco-efficient traffic and transportation solutions, and eco-efficient complementary development. Local energy procurement and management was also perceived as relatively lucrative services when developing eco-efficient urban areas. This study provides an extensive information platform (different ideas, themes, and concepts) to promote eco-efficiency in urban development in order to maintain and improve the sustainable quality of life and welfare in our urban society.
introDuction
Climate change and global warming has brought new challenges to urban development worldwide. The built environment and cities are estimated to cause the majority of environmental burdens. This questions our current urban development practises and challenges us to find new solutions to manage the issues.
The importance and urgency of this sustainability challenge is underlined by numerous politicians as well as professionals within the field of sustainable development. Björn Stigson, the president of World Business Council for sustainable Development states that there is a great potential to decrease world energy demand and reduce carbon emissions with obtainable knowledge and technology (WBC-SD, 2007) . The Finnish ministry of housing proclaims that it is crucial to address these particularly, in urban development, since the decisions made today will have a long-term effect on our society (finnish ministry of the Environment, 26.2.2009 ).
additional political pressure to promote sustainable urban development is affected by demographic changes towards urbanisation globally. Gueye (2007) states that in 2008 the urban population surpassed the rural population, in addition the urban population occupies 2% of the terrestrial surface. future projections indicate that 70% of the world's population will live in cities, coincidently, that is the same year when developed countries should have reduced their CO2 emissions by 80%, according to the european Council for an energy Efficient Economy (2009). Both national and international institutions are stipulating environmental eco-efficient directives in order to coordinate and lead the transition towards a sustainable urban society. Hence, urban development has to adjust to new requirements and values in order to respond to the demands of a sustainable society.
In order to promote sustainable development we have to engage the potential in the built environment and the construction industry. Construction, buildings, and infrastructure are the main consumers of resources (material and energy) according to several authors (Huovila and Koskela, 1998; UNEP, 2007; Heinonen and Junnila, 2011) . In the european Union buildings require 40% of the total energy consumption and the construction sector generates 40% of man-made waste. The developers' key and opportunity to add value to urban development in the future lies in reducing the use of energy and waste in both building services and maintenance.
The complexity of urban development is combined with the specific challenge to mitigate climate change (IPCC, 2007; European Community, 2002) and the key role of the built environment in the mitigation. The payback time of some property-related climate actions is close to zero, meaning saving energy can also save money (McKinsey and Company, 2009) . according to UneP (2007) the present building stock worldwide is responsible for 30-40% of energy use carbon emissions.
In Europe, it has been estimated that about 40% of national energy use and GHG emissions are related to energy consumption, and merely heating is estimated to represent 10% of the total GHG emissions in both the eU-15 and eU-27 countries (european environmental Agency, 2008; European Commission, 2005; Moll et al., 2005; Reinders et al., 2003) . Also other developed countries, such as Australia, Canada and the US, have found that household energy consumption is the largest single societal demand causing carbon emissions (Shiel, 2009; Norman et al., 2006; Bin and Dowlatabadi, 2005; Munksgaard et al., 2000; Lenzen, 1998) .
When developing a sustainable community it is imperative to grasp the complexity of an urban area and its various functions. It is not enough to improve the energy efficiency of an individual building or a certain element in the urban structure; instead the whole environment along with its functions has to be sustainably improved. one dimension in the discussion has been the idea to increase renewable energy on the energy supply side (Bürger et al., 2008) . On the other side Heinonen and Junnila (2011) performed a study where they analysed the carbon footprint of the Helsinki metropolitan area with life cycle assessment. as stated above 40-45 % of the total emissions originate from buildings. a significant portion of the carbon footprint was derived from building and property maintenance (15-20%). Heinonen and Junnila (2011) revealed that carbon emissions originating from heat and electricity, and buildings and property do not automatically decrease as we move towards denser urban structure. additionally, Heinonen and Junnila (2011) have discovered that the portion of carbon emissions is significantly lower in urban areas were there are proper commuter train connections. Furthermore, Heinonen and Junnila (2011) indicate that public transportation is clearly a low-carbon option, and functions as an important substitute for private driving. Thus, by analyzing and comprehending the different functions within an urban structure the sustainable improvements will add even more value to the development process and the society. Cherry (2007) emphasises that sustainability is not a question of technological innovations; it is how to combine existing technology when developing the city structure. regardless of how the sustainability challenge is approached, there are always people whose decisions and actions influence the outcome. At the end, they use the services and products that are produced by industries. Thus, households, i.e. consumers have been suggested to be a good starting point for estimating sustainability in society. In addition, homes are crucial centres for pro-environmental behaviour to take place (Reid et al., 2010) .
When examining developing countries, the challenge lies in providing sufficient sustainable urban development in phase with the exploding urbanisation. This massive demand for sustainable development can easily lead to less cost-efficient execution when eco-efficiency is not emphasized enough. Hence, the developing countries have the opportunity to be a forerunner in greening cities and economies; they cannot afford to replicate the mistakes made by developed countries (Hart, 1997) .
In order to avoid misinterpretation between the terms eco-efficiency and sustainability in the paper they are clarified herein. Eco-efficiency is defined as a quantitative relation between the quality of life produced (in form of services and products) and the use of natural resources, finite energy sources, emissions and waste (Lahti, 2008) . On the contrary, sustainability is not restricted to technical outcomes and functionality, but is more of an ideology used to reshape our society to sustain in the long run.
At the moment, there is an enormous urgency to develop solutions for sustainable urbanisation and urban development. The size of the challenge with limited resources in cities calls for immediate identification of the most feasible actions for redeveloping the urban areas. The purpose of the study is to identify sustainable urban development concepts that improve the eco-efficiency of cities, to understand which of those concepts respond best to the cities demand, and to suggest the most feasible (willingness-to-pay) concepts.
research methoDs anD Design
This study utilises a constructive research approach (Kasanen et al., 1993; Labro and Tuomela, 2003; Lindholm, 2008) . Constructive research represents problem solving through creation of models, diagrams, organisations and concepts. The constructive research approach is of normative nature and is significant in industrial economics and widely used in technical sciences, operations analysis, mathematics, clinical medicine, and planning sciences. Creativity and innovativeness are the main sources in solving the problem and creating the construct. It is important that the solution functions in practice (Olkkonen, 1994) .
The research results are presented as a framework of eco-efficient concepts in urban development. Jabareen (2009) has established an 8 phased procedure for creating conceptual frameworks for multidisciplinary phenomenon. Jabareen (2009) defines a conceptual framework as a network or "a plane" of interlinked concepts that together provide a comprehensive understanding of a phenomenon or phenomena. In addition to the conceptualization creation phase supplementary empiric components are combined to this research approach.
The eco-efficient concepts that will be created in this study are analogous to the concepts created by Jabareen (2006; . Jabareen (2006) identified design criteria from which he constructed thematic urban form-concepts that can be utilized in design evaluation. furthermore, Jabareen (2008) creates a multidisciplinary conceptual framework consisting of 7 concepts to enhance the complex understanding of sustainable development. The eco-efficient concepts constructed in this study will focus on the construction industry and how to improve eco-efficiency for cities.
methods used for data collection are literature review, thematic expert interviews and a questionnaire directed to the primary customer (client) in urban development in Europe, i.e. cities and municipalities. It is important to note that the constructive research methodology is present during all these employed methods.
The study is designed and performed in four distinct phases according to the research approach. In the first phase, future requirements and challenges are examined by means of a literature review. Different ideas, themes, solutions, and implementations to promote ecoefficiency in urban development are recognised and identified from the existing literature.
In the second phase, the thematic expert interviews are performed. Twenty-one experts from different stakeholder groups within the field of urban development were interviewed (Table 1) . A university, research institutes, city planning offices and a construction developer company were included in the thematic interviews. The purpose of thematic interviews was to further recognize and identify feasible eco-efficient concepts both from supply and demand side in order to obtain a comprehensive general view of the eco-efficient opportunities within urban development. The thematic interviews were unstructured in order to encourage innovative discussion and in-depth analysis when necessary. The supporting questions in the interviews were: What will be the cities' eco-efficiency demands for the future in urban development in terms of green values, energy production, renovation, and lifecycle leadership? Is it possible to develop feasible customer concepts to respond to these demands? And, would the cities be interested in investing into these concepts? The third phase of the research design was the customer (cities and municipalities) oriented questionnaire. In this phase, concepts identified from the literature and thematic expert interviews are tested in the 20 largest cities (by population) in finland (Table 2) . altogether, 57 of 168 questionnaire answers were received which stands for a 34% respondent participation. The first part of the questionnaire examined the cities' own engagement and use of legislative authority to promote sustainable development. The main part was to examine the importance of different eco-efficient urban development concepts identified in previous phases, as well as, the customers' willingness to invest in these concepts. The last part of the questionnaire covered open questions where the customer could request for certain ecoefficient solutions from different stakeholders within the urban development process.
Finally, an eco-concept framework is presented in order to provide a more holistic picture of the overall demand and feasibility of different eco-concepts. The framework also tries to help readers to better understand the actual requirements and opportunities in ecoefficient urban development.
results

Eco-efficient concepts by literature
The eco-efficient concepts promoting sustainable urban development identified from the literature are presented below with a name, description, and primary literature sources:
Public/Private engagement in urban planning -collaborative planning
Collaborative planning is defined as a function, were the local detailed plan is prepared in partnership between the municipal authorities and the developers. Conventionally, the public sector alone is responsible for conducting the detailed plan in finland (nykänen et al., 2007) . During the urban development process incentives to promote eco-efficiency are usually split between different stakeholders. If the public sector alone approves the binding detailed plan, significant factors promoting eco-efficiency may have been overlooked. Väyrynen (2010) claims that by incorporating different developers and stakeholders in the planning process visions, knowledge, and new perspectives promoting eco-efficiency can be gained. By engaging the private sector in the urban development sector in an early stage; new perspectives concerning energy efficient design solutions, renewable energy solutions and suitable practises for reducing energy demand can be developed together through collaborative planning. The earlier on (pre-design phase) different expertise groups are involved in the development, the more they can impact the buildings (areas) energy performance (WBCSD, 2007).
enhancing sustainable lifecycle leadership -a holistic approach
When considering the life cycle effect of an urban area or structure, a long-term perspective is crucial for the assessment (Gueye, 2007) . a fragmented urban development process leads to design decisions that are unsustainable considering the lifecycle of the area. a holistic approach to lifecycle leadership can entail a more continuous urban development process, where every stakeholder understands the whole process instead of optimizing their own function. Väyrynen (2010) investigates root causes in the conventional development process which are derived from lack of sustainable lifecycle leadership. Due to these discontinuances of the urban development processes, innovative ideas promoting eco-efficiency never reaches an implementation phase (majamaa et al., 2008) . E.g. innovations regarding design solutions that have a substantial life cycle impact on the buildings energy performance and maintenance costs might be overlooked due to discontinuance in processing information. a building may have been designed to be maintained in a certain way to achieve low energy costs, due to lack of information between the construction phase and the operational phase the intended energy level is never achieved.
Enabling eco-efficient policies
Today, we have the appropriate knowledge, technology, and skills to develop eco-efficient urban areas, but we lack sufficient policies and regulations to attain the required market change. a survey conducted by the World Business Council of sustainable Development indicates that many building industry professionals adopt new eco-efficient practices only if they are required to by the policies and regulations. In order to attain a sufficient market change the government could promote eco-efficient policies such as; establishing a carbon price through taxation, subsidizing low-carbon innovation technology and promoting behavioural changes through information and setting standards (WBCSD, 2007) .
Developing financial models for eco-efficient marketing
Another issue to address is the financial feasibility and investment attractiveness of eco-efficient urban development. Considering the overall costs of a building from the original investment perspective, the energy cost occurring during the long life cycle seems minor and consequently have been insignificant for the investors and many other decision-makers. a considerably higher energy price would certainly stimulate financial attractiveness. One way to strengthen the financial demand and competitive advantage of eco-efficient buildings is by certifying buildings according to their ability to reduce negative impact on the environment and human health. These green building certificates should be fully utilised as financial tools to market eco-efficient development in the real estate market worldwide (Bonde et al., 2009) . Another way of enhancing financial feasibility in the energy service market is by promoting energy Performance Contracts (ePC). The idea with ePC is that the energy service company is responsible for cost saving guarantees for project duration of 5-15 years in relation to the building owner (European Energy Service Initiative, 2009).
integrated design process
The urban development design process is diverse and complex involving many stakeholders. each stakeholder has his own ways of promoting eco-efficiency, but if the process is fractured and distinctly phased, eco-efficient design solutions cannot be optimized. By improving interaction at an early design stage greater levels of eco-efficiency can be achieved (WBCSD, 2007) . Additionally, an urban development design process involves a significant amount of information to be managed, analysed, shared, and coordinated appropriately. a study done by nilsson (2007) revealed that local authorities in sweden does not manage information sufficiently in order to achieve ecoefficient development solutions because they separate the projects into categories instead of analysing eco-efficiency comprehensively. Kuronen et al. (2010) have suggested that the urban development should be viewed as one system instead of several subsystems in order to promote sustainability.
local energy procurement and management
Utilisation of local resources and local energy production is becoming increasingly significant when promoting eco-efficient urban development, especially the use of renewable energy resources (Huovila and Koskela, 1998; Bourdeau et al., 1998) . In order to achieve zero net energy for buildings and urban areas, building energy demand has to be decreased, energy has to be produced locally using renewable or recycled energy, and locally produced surplus energy has to be shared and managed with an intelligent grid infrastructure to achieve optimal energy consumption (WBCSD, 2007) .
Eco-efficient complementary development
In order to thoroughly decrease energy consumption and greenhouse gas emissions by improving energy performance of buildings and urban areas it is not enough to concentrate on new construction. Complementary development (renovation and refurbishment of the built environment) is the key to improve the standard of living and sustainability in the future (Verbeeck and Hens, 2005; Heinonen and Junnila, 2011) . Additionally, when analysing office buildings, studies have shown that with relatively small investments and focusing on relevant aspects, environmental impacts can be significantly reduced (Junnila, 2009 ). Verbeeck and Hens (2005) accentuated that it is imperative that complementary development is economically feasible, and typically the most cost-effective eco-efficient solutions can be found when it is done as a part of a general refurbishment.
Eco-efficient concepts from expert interviews
The thematic expert interviews resulted in additional eco-efficient concepts that were not originally recognized in the literature. In addition, the concepts identified in the literature review (presented above) were all confirmed through the interviews. The additional potential eco-efficient concepts for urban development identified were:
extending developers business to maintenance
The majority of the interviewed experts proclaimed that developers should make a longer commitment to projects including operation, maintenance, and facility management. The fundamental intention in extending developers commitment in an eco-efficiency context is that the developer will invest in quality and low energy costs when having the responsibility and risk for the project for a longer time period. If developers commit to the operating phase of urban structures, they will simultaneously enhance sustainable lifecycle leadership (concept 2) by welding together two distinct phases of the conventional urban development process (emphasized in 13 of 21 thematic expert interviews, spring 2010).
Developing financial models for eco-efficient renovation
Financial models for eco-efficient renovation were widely recognized by the interviewees, a concept that is strongly related to complemen-tary development (concept 7). It is urgent that financial models are developed to resolve issues concerning divided ownership and willingness to invest in renovation projects. The major challenge is to find a common incentive for all stakeholders in the development project. The interviewed experts suggested that it would be easier to commence with large real estate owners in order to set a successful pilot project or alternatively negotiate with the public sector to increase the permitted building volume of the building (or area) to finance the eco-efficient renovation. Several experts also remarked that it is important to market the project with a new "brand" and accentuate the future value of the area (emphasized in 13 of 21 thematic expert interviews, spring 2010).
Eco-efficient traffic and transportation solutions
A concept concerning eco-efficient traffic and transportation solutions evolved due to a wide recognition from the interviews. The experts accentuated that, instead of focusing on individual sub-structures, the challenge lies in developing urban areas that are holistically eco-efficient. When managing people and material flows, eco-efficient traffic and transportation solutions are becoming increasingly important. Traffic and transportation solutions are fundamental to the urban area and its functionality, which is why they are dealt within the beginning of the development process. Once certain traffic and transportation solutions are implemented into the urban structure, it is difficult to remould and modify them (emphasized in 9 of 21 thematic expert interviews, spring 2010).
Questionnaire results for prioritized eco-efficient concepts
The customer oriented questionnaire represents the third stage of this study. The purpose is to identify what are the eco-efficient concepts the customers (cities and municipalities) are willing to promote and/or invest in. all the ecoefficient concepts identified in the literature review and thematic expert interviews are included in the questionnaire template provided for the customer.
The two main parts of the questionnaire focuses on investigating future challenges and investment willingness for the provided eco-efficient concepts. The respondents were supposed to choose exactly three (of ten) ecoefficient concepts based on two factors. First, the previous experience and comments from the tentative recipients of the questioners emphasized heavily the streamlined version of the questionnaire as a way to attain a greater number of answers. Second, as the objective was to identify the most interesting concepts the top three approaches for answers was selected in order to guide the respondent to focus only on the few most interesting concepts.
In order to get a more profound understanding of how customers themselves engage in sustainable development, certain questions examined the cities independent use of legislative authority to promote eco-efficiency in urban development. Additionally, the respondents were asked how they currently manage eco-efficiency in their operations and by what means would they wish to promote sustainable urban development in the future.
In order to achieve a comprehensive perception from the customers, the questionnaire was sent and answered by different administrative units within the city (respondent distribution): city management (25%), planning and land use management (28%), real estate management (12%), premise management (11%), financial management (2%), service management (4%), economic development management (4%) and others (directors/managers for significant urban development projects) (16%). over 50% of the respondents were from city management, and planning and land use management which included several mayors, planning directors and land use directors responses.
In total 57 of 168 answers where received with 34% participation. every city of the 20 largest cities in finland (by population) submitted one or more answers. These 20 cities represent 60% of all 106 cities in finland and count for 48% of the whole finnish population. Furthermore, the 20 largest cities represent 70% of all investment funds directed to urban development of Finland, this indicates how significant the development demand is in these cities.
In the first main part, the most important eco-efficient concepts considering future urban development were identified. Precisely three concepts were chosen per respondent, the results were as follows: X. Developing financial models for eco-efficient renovation 9%
In the second main part the respondent was required to identify (precisely three concepts) eco-efficient concepts that they would be willing to invest in. The results were as follows: The results from the customer oriented questionnaire indicate that there are three concepts promoted by municipalities: Integrated design process, eco-efficient traffic and transportation solutions, and eco-efficient complementary development. The results also indicate that public/private engagement in urban planning is considered as a relatively insignificant concept in the public decision-making for the future (9%), but still a concept that the public sector would invest in (25%). similarly, eco-efficient complementary development gained more investment attractiveness (54%) compared to its future importance (42%). It is to be mentioned that the aggregate percentages does differ with 6% since the respondent had the option to suggest an eco-efficient concept in addition to the ones provided by the previous research. The few suggested concepts were all strongly related to the provided concepts.
The attractiveness of the integrated design process shows the public demand for involving more experts and stakeholders around the same table at an earlier phase of the development process. Hence, the integrated design process has an ability to trigger and generate additional eco-efficient design solutions into the development. since eco-efficient traffic and transportation solutions and eco-efficient complementary development are favoured, one can assume that the cities have understood the urgency and potential in upgrading and revitalising the existing urban structure and improving commuting and transportation.
It is interesting to notice that local energy procurement is seen as an important element when developing eco-efficient communities. The concepts of collaborative planning and extending developers business to include maintenance implies that the cities are willing to give the developers more input to the planning phase and more responsibility to the maintenance phase. If the developers are extending their operations they are also increasing their liability, which can be seen as a risk and an opportunity. The reason why sustainable lifecycle leadership received low acceptance is interesting and probably because of the lack of practical solutions and instant value added. Surprisingly, financial models for marketing and renovation are seen as relatively unimportant issues, perhaps the cities see that financing is an issue between the developer and the investor.
framework for eco-efficient concePts in urban DeveloPment -key finDings
In order to better understand the relationships of the identified concepts and attain a comprehensive perception of the requirements and opportunities in urban development the results were further processed and presented in an integrated framework of future trends for eco-efficiency in urban development. The findings of the study were categorized under three main topics: a) Directives and regulations, B) life cycle of the urban structure or building and, C) operational tools and business opportunities.
The framework (figure 1) presents these three categories. The section on the left side is reserved for directives and regulations (a.) which affect different phases of urban development; the concept for enabling eco-efficient policies (3.) is situated there. These new policies and regulations should be seen as opportunities rather than restrictive elements. The section in the middle represents the life cycle of the urban structure or building (B.). Concepts which are defined as processes are placed in the life cycle span, starting with public/private engagement in urban planning (1.), followed by integrated design process (5.) and finally eco-efficient complementary development (7.) as an upgrading process. Moreover, Figure 1 portrays the eco-efficient concepts investment willingness (public demand) in both numbers (percentages) and the size of the figure representing the concept (not precise in scale).
The section on the right side is reserved for operational tools and business opportunities (C.) and is placed logically in line with the life cycle analogy. Eco-efficient traffic and transportation solutions (10.) is placed in the beginning of the development phase since traffic and transportation solutions are fundamental to an area, they are also planning decisions that are prepared by the cities and are therefore strongly connected with public/private engagement in urban planning (1.). enhancing sustainable lifecycle leadership (2.) is recognized as a vision or aim for the urban area and is therefore present in the whole framework.
local energy procurement and management (6.) are elements that are considered in the design phase and are therefore placed alongside the integrated design process (5.). In the beginning of development projects financial feasibility and marketing are of great importance, thus, developing financial models for eco-efficient marketing (4.) is placed at the beginning of the development process. extending developers business to include maintenance (8.) is rationally placed equally to the use and operation phase in the life cycle. as stated previously, financial models for eco-efficient renovation (9.) are an important part of ecoefficient complementary development (7.) and are therefore placed jointly.
When analysing figure 1 we discover that the left side is represented by the government (cities and local authorities) who direct eco-efficient directives and regulations of the development process. on the right side we have practical tools and business opportunities that can be implemented by the developer into the urban development process. Hence, it is crucial that the public and the private sector work together when addressing the urban development challenge (KPMG, 2010) . In Finland PPP (public-private partnership)-project development has increased as a result of a certain demand for additional resources to fund urban development projects (Majamaa, 2008; Väyrynen, 2010) .
The concept framework contributes to a comprehensive perception and understanding of eco-efficient opportunities in urban development which can be used, for example, to improve communicating towards customers and the general public. 
Discussion
Climate change and global warming directs new requirements in the built environment and urban areas, due to the relative amount of environmental burdens they produce. This study tried to identify eco-efficient concepts in urban development that are called for by local authorities (cities and municipalities) in the future. The eco-efficient concepts presented in this study can be used to tackle and manage these rising sustainability issues. By understanding the cities' most urgent needs in urban development, new solutions, and concepts can be created and developed in order to respond to the sustainable challenge.
The achieved key findings are presented in the framework for eco-efficient concepts in urban development (figure 1). The three most favourable concepts were; Integrated Design Process, Eco-efficient Traffic and Transportation Solutions, and Eco-efficient Complementary Development, according to both categories studied. Willingness to promote and willingness to invest were also highlighted as important by the thematic expert interviews. an unexpected outcome was the low interest in new financial models, which still was emphasized by numerous experts.
even though the local authorities would not serve as the customer in the development procurement process, they have a powerful opportunity to act as the prime mover by requiring and improving eco-efficiency within their sphere of authority. Cities can utilise their legislative authority, regulations, and fiscal policy to support sustainable development. according to Taipale (2004) , there are different tools that can be used by the local authorities to promote eco-efficiency, e.g. regional policy (land use management), plot policy, eco-efficient building code, public procurement policy, and implementing eco-efficient cost-mechanisms.
If these concepts are applied in practice and the developer commences to extend operations towards the maintenance phase and the planning phase, there is a risk that certain responsibilities during the development process become vague, uncertain and risks (financial, legal and technical) are improperly divided between different actors (local authorities, developer, investor etc.). For instance, in PPP-projects, which are considered a highly effective solution to produce and maintain economic and social infrastructure (World Bank, 2010) , the public and private sector makes a contractual agreement where skills, knowledge, resources, and other assets are shared to provide services for the general public. each party of the agreement attains a certain risk that correlates with a potential profit for the development project.
Presumably, eco-efficient concepts and models for urban development will increase in the construction market. Nevertheless, to achieve a competitive advantage for these concepts a feasible financial element has to be included along with a certification system to demonstrate the social, economic and environmental value added to the developed area. Kasanen et al. (1993) states, that the evaluation criteria for a constructive research approach is the constructs' functionality, which questions relevance, simplicity, and applicability. The empiric contribution utilised in this study is relatively vast and diversified, although a higher participation rate for the customer questionnaire would have been desirable. It is relatively challenging to compare the final eco-efficient concepts together with the previous results since there are no direct comparable constructs within the field of urban development. However, with the acquired empiric data more or less similar concepts would have been created by an outstanding person.
Evaluation of the research
In evaluating this framework Jabareen (2009) underlines certain limitations of a conceptual framework analysis. For example, different researchers may have different conceptions of the phenomenon which leads to a creation of different "planes" of the conceptual frameworks. Jabareen (2009) also presents advantages for conceptual frameworks which are flexibility, capacity of modification and understanding of the phenomena. as for theoretical contribution of the conceptual framework (Figure 1) , this study presents different ideas, themes, and concepts for promoting eco-efficiency in urban development which were validated with a questionnaire.
The validity of the customer oriented questionnaire should be examined; fortunately, numerous answers from the Helsinki metropolitan area (Helsinki, Espoo, and Vantaa) were received. finland's 20 largest cities (by population) participated in the questionnaire which represents around 60% of finland's official cities population and 70% of the investment funds directed to urban development (statistics Finland, 2009 ). Thus, the questionnaire represents a significant segment of the Finnish public sector within urban development, however a larger sample of answers would have further verified the results.
Furthermore, the key findings, concepts along with the framework, could be generalized into other markets with similar conditions. The interest to address the challenge of sustainable urban development through wider concepts seems to be prevailing in other environments as well, since five out of six emphasised concepts were already suggested by the literature. Additionally, the framework for eco-efficient concepts in urban development provides an extensive foundation for further research and development of new concepts to respond challenges in urban development.
conclusions
Eco-efficiency is becoming more and more significant in today's construction industry if we are to respond to the threat of climate change and expanding urbanisation. Cities and the built environment are estimated to cause the majority of environmental burdens. By utilizing existing knowledge and technology there is a great potential to decrease energy demand and carbon emissions worldwide. as building directives and regulations are becoming more severe, new eco-efficient practises are evolving in order to address the market change in urban development.
This study utilized a constructive research approach where the research methods consist of a literature review, thematic expert interviews, and a customer oriented questionnaire. Through the literature review and the thematic expert interviews ten different eco-efficient concepts were recognized and identified. The purpose of the customer oriented questionnaire was to examine these eco-efficient concepts concerning significance and willingness to invest. The questionnaire was directed to finland's 20 largest cities (by population) which represent 70% of the finnish investment funds directed to urban development. finally a framework for the eco-efficient concepts was created in order to better understand the requirements and opportunities in urban development in the future.
The results indicate that three eco-efficient themes were accentuated above all others; integrated design process, eco-efficient traffic and transportation solutions and eco-efficient complementary development. Additionally, local energy procurement and management was distinguished as a substantial element when developing sustainable urban structures. Astonishingly, the importance of feasible financial models for sustainable development received low favourability from the questionnaire, even though several experts emphasized their significance.
The concepts portrayed in this study can be used to add value to the customer (city and municipality), end-customer (residents of the area), and the developer (market share). This study provides an extensive information platform (different ideas, themes, and concepts) to promote sustainability in urban development. Furthermore, this study provides a framework that can be used in research and practical operations.
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